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far to the sou*h as the Pyrenees in the palaeolithic age, and 
that the Basque or Iberie population ranged as far north as the 
British Isles. 

The “ Astronomical Observations taken during the years 
1S70—72, at the private observatory of Mr. Joseph Gurney Barclay, 
Leyton, Essex/’ by Mr. C. G, Talnnge, contains veil-arranged 
tables of double star observations, followed by copious notes 
on the observations, and occupations, and phenomena of 
Jupiter’s satellites. Mr. Barclay thinks it so advisable to 
reduce and print observations at short intervals, that he has 
determined, wisely we think, to adopt the plan without waiting 
for a number to form a large volume. 

Among Messrs. Smith, Elder and Co/s announcements of 
f orthcoming works, we observe the following :—A translation 
of Prof. “ Hermann’s Elements of Physiology,” by Dr. Arthur 
Gamgee; and “ A Text Book of Pathological Anatomy,” by 
John Wyllie,' M.D., Lecturer on General Pathology at the 
School of Medicine, Surgeons’ Hall, Edinburgh. 

AMONG Mr. Robert Ilardwicke’s autumn announcements we 
notice the following scientific books—“Man and Apes:” an 
Exposition of Structural Resemblances and Differences bearing 
upon questions of affinity and origin, by St. Geo ge Mivart, 
F. R. S. This work will be published simultaneously in America 
and England. “ Waste Products and Undeveloped Substances 
a synopsis of progress during the last quarter of a century at 
home and abroad, by P. L. Simmonds, the editor of the 
“Journal of Applied Science.” “Where there’s a Will there’s 
a Way; or. Science in the Cottage,” by James Cash ; being an 
account of the labours and lives of some north-country botanists 
in humble life. “The British Ilepa’ica,” with descriptions by 
Dr. Carrington, and drawings by J. E. Sowerby. This will be 
issued in twelve monthly parts. “ Hooker’s Synopsis Filicum,” 
a new edition brought up to the present time by J. G. Baker, 
Royal Herbarium, Kew. “ On Mounting Microscopic Objects,” 
by Thomas Davies. A new edition, much enlarged, by John 
Matthews, M.D., F.R.M.S. This last-named work is neatly 
ready for publication. 

The library of the Manchester Athenceum was destroyed by 
fire on Sept. 24. The damage, estimated at 10,000/., is said to 
be wholly covered by insurance. 

We have received the programme of the Edinburgh Vete¬ 
rinary College. We hope that, under the superintendence of the 
new Principal, Prof. Fearnley, this imporiant institution will 
become more prosperous than it has ever been, and that the 
principles of the veterinary ait will be taught in a thoroughly 
scientific way. That this is likely to be the case may be seen 
from the following list of professors :—Dr. Balfour, F.R.S., 
Dr. Murie, Mr. Dewar, F.R.S.E., Dr. Young, and Mr. Wally. 

The following are some of the most important recent additions 
to the Brighton Aquarium 2 Octopus ( 0 . vulgaris); 1 Group 
of Barnacles {Lepas Ilillti) ; 30 Sea-horses {Hippocampus ramu- 
losus) ; 5 African Crocodiles; 2 Alligator Terrapins ( Chdyara 
serpentina) ; 1 Edible Turtle (Chclonia midas) ; 1 Sturgeon {Aci- 
penscr slurio ). 

The additions to the Zoological Society’s Gardens during the 
past week include a Brown Capuchin ( Ccbus fatuellus) from 
Guiana, and two Bonnet Monkeys (Macacus radiatus) from 
India, presented by Lord Louth,* two Crested Ground Para¬ 
keets { Calopsitta nova ■ h oil a ndid) from Australia, presented by 
Miss L. E. Lyon, and two hatched ; four Alpacas {Lama paces), 
two Llamas '{Lama peruana) from Peru, a Vicuna {Lama 
vicugna) from South America; a Cuvier’s Gazelle {Gcfzclla 
cuvieri) from Muscat; a Sultry Ilermipode {Ortyxelos meijfreni) 
from West Africa; a Southern Mynah {Acridotheres ma hr at¬ 
tends) from S. India, deposited; a Philantomba Antelope 
Cephalophus maxzuelli) from Sierra Leone, received in exchange. 


MOLECULAR EVOLUTION 

At quite uncertain times and places 
The atoms lefc their heavenly path, 

And by fortuitous embraces 
Engendered all that being hath. 

And though they seem to cling together 
And form “associations ” here. 

Yet, late or soon, they burst their tether. 

And through the depths of space career. 

So we, who sat, oppressed with Science, 

As British Asses, wise and grave, 

Are now transformed to fierce Red Lions, 

As round our prey wc ramp and rave. 

Thus by a swift metamorphosis, 

Wisdom turns wit, and Science joke ; 

Nonsense is incense to our noses, 

For when Red Lions speak they smoke. 

Ilail, Nonsense ! dry nurse of Red Lions,* 

From thee the wise their wisdom learn, 

From thee they cull those truths of science 
Which into thee again they turn. 

What combinations of ideas 
Nonsense alone can wisely form, 

What sage has half the power that she has 
To take the towers 01 Truth by storm ? 

Yield, then, ye rules of rigid reason ! 

Dissolve, thou too, too solid souse 1 
Melt into nonsense for a season. 

Then in some higher form condense. 

Soon, ah 1 ton soon, the chilly morning 
Tnis flow of soul will crystallise, 

And those who nonsense no-v are scorning 
May learn too late where wisdom lies. 

dp 

Ul 


THE BRITISH ASSOCIATION 


W E arc glad to say tint the attendance at the Brad¬ 
ford Meeting was considerably larger than was at 
first stated. The total number of persons who attende 1 
the meeting is 1,983, and the total amount received, 
2,102/. 

The following is a list of the grants of money 
appropriated to scientific purposes by the General 
Committee :— 1 


Mathematics and Physics 
Cayley, Prof.—Mathematical Tables 
Cayley, Prof.—Printing Mathematical Tables 
Giaisher, Mr. J.—Efficacy of Lightning Conductors 
(renewed) 

Balfour Stewart, Prof.—Mauritius Observatory 
Balfour Stewart, Prof.—M.igne ism of Iron. 

Brooke, Mr. C.— British Rainfall ... 

Giaisher, Mr. J.—Luminous Meteors 
Tait, Prof.—Thermo-Electricity (renewed) 
Williamson, Prof. A. W.—Testing Siemens* Pyro¬ 
meter (renewed) 

Chemistry 

Brown, Prof. Crura.—High temperature of Bodies 

(partly renewed) ... .. 

Williamson, Prof. A. W.—Records of the Progress 
of Chemistry 

Gladstone, Dr.—Chemical Constitution and Optical 
Properties of Essential Oils 
Armstrong, Dr.—Isomeric Cresols and their Deri¬ 
vatives 


Carried forward 
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Brought forward ... . ^780 o 

Geology 

Hersche), Prof.—Thermal Conducting Power of 
Roclcs ... ... ... ... ... ... 10 o 

Phillips, Prof.—Labyrinthodonts of the Coal Mea¬ 
sures ... . 10 o 

Bryce, Dr.—Collection of Fossils in the North- 

West of Scotland ... . . 10 o 

Wiltshire, Rev. T.—Investigation of Fossil Corals 25 o 
Willett, Mr, H.—The Sub-Wealden Exploration... 25 o 
Lyell, Sir C.—Kent's Cavern Exploration ... 150 o 

Ilarkness, Prof.—Mapping Positions of Erratic 

Rocks and Boulders ... ... ... ... 10 o 

Woodward, Mr. H.—Record of Geological and 

Palaeontological literature... ... ... ... 100 o 

Lubbock, Sir J.—Exploration of Victoria Cave ... 50 o 

Biology 

Lane-Fox, Col. A.—Forms of Instruction fore 
Travellers (25/. renewed) ... ... ... ... 50 o 

Stainton, Mr.—Record of the Progress of Zoology 100 o 
Jeffreys Mr. Gwyn.—Dredging off the Coasts of 

Yorkshire ... ... ... ... ... ... 30 o 

McKendrick, Dr.—Physiological Action of Light 20 o 
Brunton, Dr.—The Nature of Intestinal Secretion 20 o 
Foster, Dr. M.—Methods of Breeding the Embryos 

of Delicate Marine Organisations . 30 o 

Statistics and Economic Science 
Houghton, Lord.—Economic Effects of Trades 

Unions ... ... ... .. 25 o 

Mechanics 

Froude, Mr. W.—Instruments for Measuring the 
Speed of Ships and Currents (renewed) ... 50 o 


o 


o 

o 

o 

o 

o 

o 

o 

o 

o 


o 

o 

o 

o 

o 

o 


o 


o 


1,495 0 0 

Widow of the late Mr. Askham (Clerk to the 
Association) ... ... ... .. 50 o o 

£',545 o o 

SECTIONAL PROCEEDINGS 
SECTION A.—Mathi.matics 

Report of the Luminous Meteor Committee of the British Asso¬ 
ciation on Observations of Shooting-stars in 1S72-73, 

Shooti'-g-stars and large fireballs have appeared during the 
past year in more than usual varieties. Large meteors have pre¬ 
sented themselves in considerable numbers, and ordinary shoot¬ 
ing-stars in a more striking manner as regards the explanation of 
their origin than has often been the case in former years. Of 
all these kinds of shooting-stars, both large meteors and 
meteoric showers, much accurate information has reached 
the committee ; but the extent of the knowledge acquired 
on all hands, has at the same time advanced so rapidly, 
that a smaller amount of attention has this year been di¬ 
rected towards the discussion of the individual descriptions, 
than the committee have hitherto bestowed upon them, and 
a more complete reduction of the separate observations will 
accordingly be attempted when the opportunities of the com¬ 
mittee allow of their closer examination. 

Those meteors, however, which have been observed simultane¬ 
ously at rro-e than one observing station have been selected from 
the collection for transcription in suitable columns in this 
report, and a list of large meteors is added, among which some 
have occurred that have without doubt been noticed, and 
may have attracted attention in other directions, than has 
hitherto come to the knowledge of the committee. Two of 
the largest fire-balls seen in Great Britain were aerolitic, or 
burst with the sound of a violent explosion on November 3 
and February 3 last. The first passed over the cen'ral 
part of Scotland, and the second burst over Manchester 
and its neighbourliocd at half-past five, and at 10 o’clock respec¬ 
tively on the evenings of those days. Aerolitic meteors and 
aeroli'es have also been noticed in the scientific journals of other 
countries, which have given rise to experiments on the compo¬ 
sition of aerolitic substances, both chemical and micro¬ 
scopical, the cor elusions of which continue to extend the 
range of our speculations regarding the origin of these 
bodies. Thus the existence of carbon and hydrogen in 
the atmosphere from which the largest iron meteorite yet 
found (a few years since upon the shores of Greenland) was 


expelled, confirms the discoveries of Grahame and Professor 
Mallet, in America, of the existence of the same gases in other 
meteoric irons. Dr. Wohler has thus detected the oxides of 
carbon as gases in the vast meteoric iron of Ovifak found in 
Greenland, and brought to Stockholm during the last few years 
by Prof. Nordenskioid, and the same gas was found by Prof, 
Laurence Smith in the siderite which fell recently in the United 
States. A connection between comets and meteorites appears to 
be indicated by these discoveries, in the spectra of some of 
which gases containing carbon appear to have been certainly 
, recognised by Dr. Huggins. 

The past year was distinguished by the occurrence of a 
most remarkable star shower on the night of November 27 last, 
to the expected appearance of which astronomers were looking 
forward with especial attention from the unexplained absence of 
the double comet of Biela (to which it belongs) from its accus¬ 
tomed returns in the last three of its periodical revolutions. The 
probability of the comet’s path being marked by a meteoric stream 
into whi<;h the earth might plunge on or about Nov. 27 every year 
was already become a certainty, by the observation of such a 
meteoric stream on Nov. 30, 1867. On that night M. Zezioli 
of Bergamo, observed a distinct star-shower, according to 
Schiaparelli, no doubt of whose belonging to the missing comet 
could be entertained. Although the exact date of the shower 
could not be accurately foretold with certainty from the want 
of recent observations of the comet, yet every probability of 
its being seen was favourable to its reappearance last year, and 
those who awaited it, as well as many unexpected watchers of 
meteor-showers, were surprised by the brilliant spectacle which 
it suddenly presented. At the first approach of darkness on the 
evening of Wednesday the 27th of November last, the cloudy 
state of the sky unfortunately deprived observers in the south of 
England from witnessing the sight, but in Scotland, and north of 
the Midland Counties of England many uninterrupted views of 
it were obtained. On the European continent and in the United 
States of America, as well as in the East Indies, at the Mauritius 
and in Brazil observers were equally fortunate in recording its ap¬ 
pearance, and few great star-showers have hitherto been more 
satisfactorily observed, or indeed more abundantly described. 
In an astronomical point of view the agreement of the time and 
other circumstances of its appearance with the supposed path of 
the lost comet is so exact as to prove that the calculations made 
by astronomers of that comet’s orbit cannot be affected by any 
errors of a large sensible amount, and a proof almost certain is 
thus obtained that the disappearance of the comet is owing to no 
unexplained disturbances of its path; but that like some former 
comets of variable brightness, it has not improbably faded for a 
time out of view, and that at a future time a reasonable expecta¬ 
tion may be entertained of re-discovering it pursuing its original 
path in repeated visits to the earth’s neighbourhood, and to the 
field of telescopic observation. 

Only partial views of the ordinary periodical meteor showers 
of December, January, and April last were obtained, of which 
some descriptions are contained in the Report. 

_ Reductions of the scattered meteor-observations on ordinary 
nights of the year are an important subject of the Committee’s 
inquiries, which have been kept in view in their operations of the 
past year. Captain Tupman having obligingly placed a list of 
nearly 6,oco such observations (made by himself) at their dis¬ 
posal, the greater part of which he has reduced to their most 
conspicuous radiant points, the present purpose of the Committee 
is most effectually obtained by the publication of the valuable 
meteor list which has thus unexpectedly come into their posses¬ 
sion ; and a graphic projection of the radiant points has been 
prepared, which will be printed as Jn illustration of the copious 
information that will be gathered by observers from the contents 
of CaptainTupman’s list. The catalogue will be distributed this 
year to observers interested in the research; and to enable suit¬ 
able lithographic charts to be added to it, it is hoped that the 
members of the British Association will assist the Committee 
with such liberal communications of their observations as they 
have hitherto abundantly supplied. 

Note on a Natural Limit to the Sharpness of the Spectral Lines, 
by Lord Rayleigh, F. R. S. 

In the explanation usually given of the broadening of the 
fixed lines with increased pressure, it appears to be assumed that 
their finite width depends on the disturbance produced by the 
mutual influence of the colliding molecules. I desire to point 
out that even if each individual molecule were allowed to execute 
its vibrations with perfect regularity, the resulting spectral line 
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would still have a finite width, in consequence of the motion 
of the molecules in the line of sight. If there is any 
truth at all in the kinetic theory of gases, the molecules of 
sodium, or whatever the substance may be, are moving in all 
directions indifferently, and with velocities whose magnitudes 
cluster about a certain mean. The lav/ of distribution of velo¬ 
cities is probably the same as that with which we are familiar in 
the theory.of errors, according to which the number of molecules 
affected with a given velocity increases, the nearer that velocity 
is to the mean. 

By the principles of this theory of gases the mean square of the 
velocity of the molecules can be deduced from the known pres¬ 
sure and mass. If v denote the velocity whose square is equal 
to the mean, it is found that for air at the freezing-point, v — 4S5 
metres per second. 

. At the temperature of flame, the velocity may be about three 
times greater. For the purposes of a rough estimate it will be 
accurate enough to take the mean velocity of the molecules at 
1,500 metres per second, and that of light at 300,000,000 
metres per second. The wave-length of the light emitted by a 
molecule moving with the mean velocity from the eye will therefore 
he greater by about five millionths than if the molecule were 
at rest. The double of this will be a moderate estimate of the 
width of the spectral line, as determined by the cause under con¬ 
sideration. We may conclude that however rare the gas, and 
however perfect our instrument may be, a fixed line cannot be 
reduced to within narrower limits than about a hundredth part of 
the interval between the sodium lines. I must leave it to spectro- 
scopists more practised and skilful than myself to say whether 
this result is in agreement with the appearance of the spectrum. 


SECTION B.— Chemistry 

The report of the Committee appointed to examine the 
Methods of making Gold Assays and stating the Results thereof 
was read by Mr. W. C. Roberts. 

The report stated that although the amount of alloy, in gold 
could be ascertained to within a maximum error of O'OI percent., 
or one ten-thousandth part, yet there was an amount of differ¬ 
ence between the results obtained by different assayers which 
required an explanation. The committee considered that the 
difference between different assayers was too great to be ac¬ 
counted for by the ordinary causes of error in analysis, and they 
had therefore come to the conclusion that the nominally assayed 
gold must have contained some impurity which had escaped the 
assaying process. The committee had precipitated eighty ounces 
of gold from no less than a hundred gallons of chloride of gold, 
and they suggested that the gold thus obtained might be used 
as a standard with which the gold assayed by different assayers 
might be compared. 

Mr. A. Vernon ilarcourt, F.R.S., and Mr. F. W. Fison, 
F.C.S., explained a Continuous Process Jor Purifying Coal Gas 
and obtaining Sulphur and Ammonium Sulphate. 

Mr. Vernon Harcourt said that the usual method of freeing 
coal gas from sulphuretted hydrogen was by passing it through 
lime. But oxide of iron was also employed in place of the lime, 
the advantage possessed by the oxide being that whilst the lime, 
after it had served its purpose, was useless and difficult to get rid 
of, the oxide of iron could be used repeatedly for the same purpose. 
The chemical changes involved were, that when the gas had 
passed through the oxide the latter was changed into sulphide of 
iron; when the sulphide was exposed to the air, the sulphur 
separated and the oxide was re-fonned, thus enabling the oxide 
to be again used. This was called a continuous process, because 
the oxide could be continuously used. But the process was not 
quite continuous, for after the oxide had been used some thirty 
times, it became so clogged with sulphur as .to be useless. The 
advantage of the process he was about to describe was that the 
oxide could be used over and over ad infnitum ; and, besides, 
tire ammonia was secured in a marketable form. The present 
method of freeing gas from ammonia by “scrubbing,” or passing 
it through a large receiver containing a small quantity of water 
spread over a large surface, had one or two defects. It did not 
secure the ammonia in a good form, and it probably diminished 
the illuminating power of the gas, for olefiant gas was soluble in 
water. The new process was applicable wherever oxide of iron 
could be used in the purifying process. The difference from 
the old process was that the oxide during revivification was 
moistened with a solution of ferric sulphate (persulphate of iron), 


and a portion of the oxide was removed from time to time, and 
treated as follows :—It was first extracted with water by the use 
of a well-known arrangement. The soluble salts were sulphate 
of ammonia—formed in the purification by the reaction of am¬ 
monia upon ferric sulphate—and, in smaller quantities, sulpho- 
cyanide, hypo-sulphite, and probably sulphate of ammonia. 
This extract was mixed with a small excess of sulphuric acid ; 
and yielded when concentrated by evaporation, crystals of am¬ 
monium sulphate. The remainder of the substance was then 
boiled with dilute sulphuric acid, which dissolved the oxide and 
left a residue of sulphur. The actual process of extraction by 
acid consisted in treating the substance successively with (1) a 
solution of ferric sulphate containing some free sulphuric acid; 
(2) with a more dilute solution of ferric sulphate to which 
sulphuric acid had been added ; (3 and 4) with more dilute 
solutions of ferric sulphate—all these liquids being the product 
of a former extraction—and (5) with water. The liquid resulting 
from the first of the treatments enumerated above was a strong 
solution of ferric sulphate, which was used as already mentioned, 
by being mixed with the charge of oxide before it was replaced 
in the purifier. The residue of the final washing consisted 
almost entirely of sulphur, and required only to be dried. It 
would be evident that all the oxide which had been freed from 
sulphate of ammonia and sulphur by this treatment passed into 
the condition of ferric sulphate, and in this condition it was 
replaced in the purifier. There it again became oxide by the 
action upon it of the ammonia in the gas, which it completely 
removed, fixing it as sulphate. This system had been brought 
into use as a manufacturing process, and had been found to be, as 
far as could be judged, a complete success. 

Mr. Fison explained at length the apparatus by which the pro¬ 
cess was carried into effect. 

Mr. J. Spiller, F.C.S., gave a short communication on Arti¬ 
ficial Magnetite, the object of which was, first, to point out an 
error in the statement of a chemical reaction occurring in several 
standard works of reference ; and, in the second place, to indi¬ 
cate the formation of crystallised magnetic oxide of iron (mag¬ 
netite) in the ordinary process of manufacturing aniline from 
nitro-benzol by the reducing action of metallic iron. Reference 
was made to “ Reimann’s Aniline and its Derivatives,” and to 
Wagner’s “Chemical Technology,” where the action of iron upon 
nitrobenzol in the presence of acid (Be'champ’s process) is stated 
to give ferric oxide, or a “hydrated oxide of iron.” The author 
pointed to the fact that the ordinary residual product in this 
operation was Hack, and could be so far purified by washing and 
elutriation from the excess of iron, usually remaining in ad¬ 
mixture, as to give a fine black pigment, which appeared under 
the microscope as minute octohedra, and was strongly magnetic. 
Chemical analysis showed this to consist almost entirely of mag¬ 
netic oxide of iron, with such impurities as were inherent to the 
process, or previously existed in the cast iron. The physical 
properties of this form of oxide were further described, and its 
analogy to the native varieties of magnetic ore (Cornish and 
Damtemora) shown. 

Sir. W, C. Roberts exhibited some specimens of artificial 
horn silver which he had formed by mixing strong solutions of 
silver nitrate and common salt. 

Prof. Schafarick, of Prague, read a paper On the Constitution of 
Silicates, in which he developed his views as to the manner in 
which certain members of this class of bodies might be graphically 
represented.—Prof. Crum Brown, whilst complimenting the 
author on the importance of the step taken, pointed out that we 
should guard against confusing graphic - formula:, as applied to 
minerals, with those applied to organic substances, because they 
do not represent the same kind of knowledge. Structural for¬ 
mula: in organic substances represented reactions,.and not merely 
composition ; in the case of minerals we had as yet no method 
of following their reactions. 

Prof. Cram Brown then read a paper On the Action of Sul¬ 
phide of Methyl at Eromacetic Acid. He said bromacetic acid 
dissolved readily in sulphide of methyl. The solution soon be¬ 
came warm and separated into two layers, the lower of which 
solidified into a white crystalline mass. The crystals were easily 
purified by washing with absolute alcohol, in which they were 
very sparingly soluble. Analysis had given a result for this 
compound which showed it to be a compound of one molecule of 
bromacetic acid, and one of sulphide of methyl. The compound 
was obviously analogous to hydrobromate of betain. 

Sir. Jesse Lovett described an improved gas-burner, 
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simply a modification of Wallace's gas-bumer. The improve¬ 
ment consisted in a simple mechanism whereby the air and gas 
could be shut off by one movement. 


SECTION C.— Geology 


Stroud Rif art on the Discovery of Fossils in certain remote farts 
of the Forth-western Highlands , by W. Jolly. 

During the past year search has been made at various points 
along the great limestone strike of the North-western Highlands, 
but, with the exception of the Durness basin, from which the 
fossils already collected have been alone obtained, none have 
been found at any new locality. It is most desirable that con¬ 
tinued search should be made for fossils, and to determine if the 
fossiliferous Durners limestone be the same as that in the line of 
strike from Eribol to Skye. 

Refort on Earthquakes in Scotland, by Dr. J. Bryce, F.G.S. 

Last- year a report on this subject was read at Brighton, 
stating that there had been but little to record during the year 
then reported on ; but whilst the Association was sitting a shock 
occurred in the Comrie district, an account of which is given in 
the reporL now presented. The earthquake occurred on Aug. S. 
1872, at from 8m. to 10m. past 4 o’clock in the afternoon. The 
successive phases, according to almost all the observers, were :— 
a noise or sound, loud, heavy, and rumbling; a shock with a 
shaking and rattling of objects; and a wave-like motion of the 
ground. The undulations appear to have come from the W. 
or N.W. ; according to some observers, from the opposite 
direction ; but these probably did not distinguish between the 
first impulse and the recoil. 

The extent of country through which the shock was felt is 
greater than that of any which has occurred since this in¬ 
quiry was undertaken. The limits are marked by Stirling and 
Blair Logie on the S.E., and by St. Lilians on Loch Earn, and 
Glen Lcdnock on the N. W. The shock was feebler at their 
limits than in the country between, as about the Bridge of Allan, 
Dunblane, &c. The breadth of the disturbed area does not 
appear to have extended more than two or three miles from the 
Allan Water; the shock seems to have emanated near Comrie. 
The geological formations of the district are very various in 
character, and it does not appear that any connection can be 
traced between the nature of tire rock forming the surface and 
the severity of the shock, 

Another shock, which occurred at 9.55 P.M. on April 16, 
1S73, is briefly described. This was in the South of Scotland, 
in the parishes of Tyrone, Glencairn, and others adjacent. Ac¬ 
cording to one observer, there was another shock in this district 
at 2.46 A.M.- on the following morning. 

Report of the Committee for Exploring the Settle Cave, by 
W. Boyd Dawkins, F.R.S. 

This cave is of great interest, and is being explored by a local 
committee, aided by a grant from the British Association. In 
the newest layers there is evidence of human occupation during 
the historic period ; but in the older cave earth, which contains 
the remains of extinct mammalia, no trace of man has yet been 
discovered. The exact age of the cave earth is a matter of dis¬ 
pute. .Mr. Tiddeman, from the physical evidence alone, re¬ 
gards it as pre-glacial, or rather as older than the great ice- 
sheet of that district. Sir. Dawkins, whilst doubting the 
physical evidence afforded by the cave alone, is inclined to 
regard the fauna as pre-glacial, and he remarks:—“ It is 
obvious that the hyaenas, bears, mammoths, and other creatures 
found in the pleistocene stratum could not have occupied the dis¬ 
trict when it was covered by ice ; and had they lived soon after 
the retreat of the ice-sheet, their remains would occur in the 
river-gravels, from which they are absent throughout a 
large area to the north of a line drawn between Chester and 
York, whilst they occur abundantly in the first glacial river de¬ 
posits south of that line. On the other hand, they belong to a 
fauna, that overran Europe, and must have occupied this very 
region, before the glacial period. It may, therefore,- reasonably 
he concluded that they occupied the cave in pre-glacial times, 
and that the stratum in which their remains lie buried, was pro¬ 
tected from the grinding of the ice-sheet, which destroyed nearly 
all the sui face accumulations in the river-valleys, by the wails 
and roof of rock, which_has since, to a great extent, weathered 
away.” 


Report of the Boulder 
F.G.S. 


Committee, byjRev, II. W. Crosskey, 


This committee was appointed at the Brighton meeting to 
collect and tabulate information upon the distribution of erratic 
blocks throughout England and Wales. Good work has already 
been done in Scotland by a committee formed for a similar 
purpose. It is evident that some steps should at once be taken 
to record the existence of remarkable blocks, and if possible to 
take some steps to ensure their preservation. 

The report, which is necessarily chiefly preliminary, describes 
the distribution of boulders around Charnwood Forest, and 
refers to the existence of Charnwood Forest boulders in Shrop. 
shire. It also contains a notice, by Mr. Fengelly, of a large 
granite boulder below the raised beach in Barnstaple Bay. An 
account is given of the place adopted by the Geological Section 
of the Birmingham Natural History Society for mapping the 
boulders of their district, a plan so effective that we reproduce 
the paragraph referring to it in the hopes that other districts'may 
follow the good example here set. “The Ordnance map of the 
neighbourhood of Birmingham has, in the first place, been 
divided by ruled lines with squares of one inch wide, each 
square enclosing a representation of one square mile of country. 
Enlarged maps, on the scale of six inches to the mile, were 
prepared from this. On these enlarged maps the boulders are 
to be marked by circles, the number of concentric circlss repre¬ 
senting the diameter of one boulder in feet. For collecting speci¬ 
mens of the rocks of which the boulders are composed, hags 
were made and numbered, corresponding to each square on the 
map. At the same time notes were to he made of any specimce 
that was of unusual interest. Finally it was proposed to repre¬ 
sent, on a duplicate map, the number of boulders and the 
character of the rocks by discs of colour, so that a graphic repre¬ 
sentation of the boulders as to position, numbers, and kind of 
rock, would be given, and the source of any class of boulders, as 
granite e.q., could be readily traced. It was further proposed to 
make a rough relief map of the district, so as to judge in what 
way the configuration of the country had affected the distribution 
of the boulders. 

On the Whin Sill of Northumberland, by W. Topley, F.G.S., 
and G. A. Lebour, F.G.S. 

This paper, the result of work by the authors during the pro¬ 
gress of the Geological Survey, was laid before the section by 
permission of the Director-General of the Survey. 

The basaltic rocks of the North of England occur in two 
forms, either as dykes cutting vertically through the rocks, or as 
beds lying amongst them. The intrusive character of the dykes 
is undisputed, hut there is much uncertainty prevailing as to the 
character of the beds of basalt. The authors endeavoured to 
show that it too is intrusive, and has been forced in a incited 
state through the rocks long after their deposition and partial 
consolidation. 

The Whin Sill is best known in Teesdale and along the face of 
the great Pennine escarpment. This district was only briefly 
alluded to, partly because it has already been often described, 
especially by Professors Sedgwick and Phillips, but also because 
the intrusive character of the rock is less evident there than in 
Northumberland. 

An account of the literature of the subject was then given, and 
a MS. section of the Northumberland coast, made in 1822, by Sir 
Walter C. Trevelyan, Bart., was exhibited. Although the Whin 
Sill of more southern districts had been mentioned by earlier 
writers, it was not till the publication of Sir Walter Trevelyan’s 
paper in the Wernerian Transactions for 1823, that attention 
was drawn to the intrusive character of the rock. 

The Whin Sill is a true basalt, and does not differ in appear¬ 
ance or composition from the whin -dykes of the district. In 
Teesdale it is very uniform in its position amongst the sedimentary 
strata; for this reason, and because it generally alters but slightly, 
if at all, the rocks above, Prof. Phillips, and most geologists wlio 
have given most attention to the Teesdale district, believe the 
whin to he of the same date as the beds amongst which it 
lies. 

The object of the paper was to show that through Northum¬ 
berland the Whin Sill is not so constant in position, that it fre¬ 
quently very greatly alters the beds above it as well as those 
below, and that, in numerous instances, it can he shown to cut 
through the strata in a manner that would he impossible with a 
contemporaneous bed. It also varies in position to an extent of 
more than looo feet, and often comes up, not in true beds, hut 
in bosses. 

Nothing can be certainly known as to the age of this Whin 
Sill. That it is later than the beds with which it is associated is 
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certain, but many considerations lead to the inference thatjit may 
not be latcr'than the latter part of the carboniferous period. 


SECTION D—Biology. 

DEPARTMENT OF ANATOMY AND PHYSIOLOGY. 

The Localisation of the Functions in the Brain, by Professor 
Ferrier. 

All are agreed that it is with the brain that we feel, and think 
and will, but whether there are certain parts of the brain devoted 
to particular manifestations is a subject on which we have only 
imperfect speculations or data too insufficient for the form¬ 
ation of a scientific opinion. The general view is that the brain 
as a whole subserves mental operations, and that there are no 
parts specially devoted to any particular functions. This has 
been recently expressed by so high an authority as Professor 
Sequard. The idea rests chiefly on the numerous facts of dis¬ 
ease with which we are acquainted. There are cases where 
extensive tracts of brain are destroyed by disease, or removed 
after a fracture, apparently with no result as regards the mind of 
the individual. Along with these facts we have others which 
are very curious, and which hardly seem to agree with this doc¬ 
trine. One of these is that when a certain part of the brain is 
diseased, in Aphasia, the individual is unable to express himself 
in words. Other curious phenomena have been well described 
by Dr. Hugldings Jackson, viz., that certain tumours cr patho¬ 
logical lesions in particular parts of the brain give rise, by the 
irritation which they keep up, to epileptiform convulsions of the 
whole of one side, or of the arm or leg or the muscles of the 
face; and from studying the way in which there convulsions 
show themselves he was able to localise very accurately the seat 
of the lesion. 

The great difficulty in the study of the function of the brain 
has been in the want of a proper method. When we study the 
function of a nerve, we make our experiments in two ways. In 
the first place, we irritate the nerve by scratching or by elec¬ 
tricity, or by chemical action, and observe the effect; and in the 
second place, we cut the nerve, and observe what is lost. In 
regard to the brain and nervous system, the method has been 
almost entirely, until recently, the method of section. It has 
been stated by physiologists that it is impossible to excite the 
brain into action by any stimulus that may be applied to it, even 
that of an electric current; they have,;therefore, adopted the 
method of destroying parts of the brain. This method is liable 
to many fallacies. The brain is such a complex organ that to 
destroy one part is necessarily to destroy many other parts, and 
the phenomena are so complex that one cannot attribute their 
loss to the failure only of the parts which the physiologists have 
attempted to destroy. 

About three years ago, two German physiologists, Fritsch and 
Ilitzig, by passing galvanic currents through parts of the brains 
of dogs, obtained various movements of the limbs, such as ad¬ 
duction, flexion, and extension. They thus discovered an impor¬ 
tant method of research, but they did not pursue their experi¬ 
ments to the extent that they might have done, and perhaps dtd 
not exactly appreciate the significance of the facts at which they 
had arrived. 

I was led to the experiments which I shall have to explain by 
the effects of epilepsy and of chorea, which have been explained 
to depend upon irritation of parts of the brain. I endeavoured 
to imitate the effects of disease on the lower animals, and deter¬ 
mined to adopt the plan of stimulating the parts of the brain by 
electricity, after the manner described by Fritsch and Ilitzig. 

I operated on nearly a hundred animals of all classes—fish, 
frogs, fowls, pigeons, tats, guinea pigs, rabbits, cats, dogs, 
jackails, and monkeys. The plan was to remove the skull, and 
keep the animal in a state of comparative insensibility by chloro¬ 
form. So little was the operation felt that I have known a 
monkey, with one side of the skull removed, awake out of the 
state induced by the chloroform, and proceed to catch fleas or 
eat bread and butter. When the animal was exhausted I some¬ 
times gave it a little refreshment, which it took in the midst of 
the experiments. 

First, as to the experiments on cats, 1 found that on applying 
the electrode to a portion of the superior external convolution 
the animal lifted its shoulder and paw (on the opposite side to 
that stimulated) as if about to walk forward ; stimulating other 
parts of the same convolution, it brought the paw suddenly back, 
or put out its foot as if to grasp something, or brought forward 
its hind leg as if about to walk, or held back its {read as if 


astonished, or turned it on one side as if looking at something, 
according to the particular part stimulated. The actions pro¬ 
duced by stimulating the various parts of the middle external 
convolution were a drawing up of the side of the face, a back¬ 
ward movement of the whiskers,_ a turning of the head, and a 
contraction of the pupil respectively. A similar treatment of 
the lower external convolution produced certain movements of 
the angles ol the mouth ; the animal opened the mouth widely, 
moved its tongue, and uttered loud cries, or mewed in a lively 
way, sometimes starting up and lashing its tail as if in a furious 
rage. The stimulation of one part of this convolution caused 
the animal to screw up its nostrils oh the same side ; and, curi¬ 
ously enough, it is that part which gives off a nerve to the nostril 
of the same side. 

Results much of the same [character were produced by the 
stimulation of the corresponding or homologous parts of the 
rat, the rabbit, and the monkey. Acting upon the anterior 
part of the ascending frontal convolution the monkey was 
made to put forward its hand as if about to grasp. 
Stimulation of other portions acted upon the biceps, and 
produced a flexing of the fore-arm, or upon the zygomatic 
muscles. The part that appeared to be connected with the 
opening [of the mouth and the movement of the tongue was 
homologous with the part affected in man in cases of aphasia. 
Stimulation of the middle te-mporo-sphenoidal convolution pro¬ 
duced no results ; hut the lower temporo-sphenoidal, when acted 
upon, caused the monkey to shut its nostrils. No result was 
obtained in connection with the occipital lobes. 

These experiments)have an important hearing upon the diag¬ 
nosis in certain kinds of cerebral disease, and the exact localisa¬ 
tion of the parts affected. I was able to produce epileptic 
convulsions of all kinds in the animals experimented upon, as 
well as phenomena resembling those of chorea or St. Vitus’s 
dance. The experiments are also important anatomically, as in¬ 
dicating points of great significance in reference to the homology 
of the brain in lower animals and in man, and likewise served to 
explain some curious forms of expression common to man and 
the lower animals. The common tendency, when any strong 
exertion is made with the right hand, to retract the angle of the 
mouth and open the mouth on the same side, had been stated by 
Oken, in bis Nalur-gcschichtc, to be due to the homology be¬ 
tween the upper limbs and the upper jaw ; the true explanation 
being that the movements of the fist and of the mouth are in 
such close relation to each other that when one is [made to act 
powerfuliythe impression diffuses itself to the neighbouring part 
of the brain and the two act together. 

The experiments have likewise a physiological significance. 
There is reason to believe that when the different parts of the 
brain are stimulated, ideas are excited in the animals experi¬ 
mented upon, but it is difficult to say w hat the ideas are. There 
is, 110 doubt, a close relation between certain muscular move¬ 
ments and certain ideas w hich may prove capable of explanation. 
This is supported by the phenomena of epileptic insanity. The 
most important guide on the psychological aspect of the question 
is the disease known as Aphasia. The part of the brain which 
is the seat oi the memory of words is that which governs the 
movements of the mouth and the tongue. In Aphasia the 
disease is generally on the left side of the brain, in the posterior 
part of the inferior frontal convolution, and it is generally 
associated with paralysis of the right hand, and the reason might 
be supposed to be that the part of the brain affected is nearly 
related to the part governing the movements of the right hand. 

It is essential to remember that the movements of the mouth 
are governed bi-laterally from each hemisphere. The brain is 
symmetrical, and I hold it to he a mistake to suppose that the 
faculty of speech is localised on the left side of the brain. The 
reason why an individual loses his speech when the left side of 
the brain is diseased is simply this. Most persons are right- 
handed, and therefore left-brained, the left side of the brain 
governing the right side of the body. Men naturally seize a 
thing with the right hand, they naturally therefore use rather the 
left side of the brain than the right, and when there is disease, 
there the individual feels like one who has suddenly lost the use 
of his right atm. 

I may, finally, briefly allude to the results of stimulating the 
different ganglia. Stimulation of the corpora striata causes the 
limbs to be flexed ; the optic thalami produces no result: the 
corpora quadrigemina produce, when the anterior tubercles are 
acted upon, an intense dilatation of the pupil, and a tendency to 
draw buck the head and extend the limbs as in opisthotonos; 
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while the stimulation of the posterior tubercles leads to the pro¬ 
duction of all kinds of noises. By stimulating the cerebellum 
various movements of the eye-balls are produced. 

In the discussion which ensued Dr. Geo. Harley alluded to 
the effect of mental emotion on the bodily functions, and the 
possibility of producing disease by simply acting on the nervous 
system. Referring to phrenology, he said it was one thing to 
localise function in the interior of the brain, and quite another 
to specify functions by manipulating the external cranium ; and 
he quoted a saying of Flourens with reference to phrenology : 

“ Les liommes qui la pratiquent sont des charlatans, et ies 
homines qui la croient sont des imbeciles.” 

Dr, Carpenter remarked that the great work of the brain is 
done in the cortical substance, and in Dr. Ferrier’s experiments 
the first effect of the stimulus is upon that particular substance, 
producing an intensification of the circulation through it; being 
in that respect different from the ordinary stimulation of a nerve 
which acts upon the fibrous substance of the medullary matter of 
the brain, lie had long since expressed his disbelief in phreno¬ 
logy, which maintained that the animal functions were placed at 
the back of the head, and the intellectual at the front. Dr. 
Ferricr’s experiments tended to show that the real seat of 
the intellectual functions was in the posterior part of the 
brain. 

Dr. Brunton, however, alluded to the faculty of will and of 
self-restraint as distinguishing man from the lower animals, and 
said that this was probably situated in the anterior part of the 
brain. It was noticeable that criminals, who were deficient in 
that faculty, possessed only a small portion of brain in front of 
the head. 

Frof. Burden Sanderson said that the stimulus in Dr. Ferrier’s 
experiments was, contrary to Dr. Carpenter’s supposition, exactly 
like the ordinary excitation of a nerve, and that the effect was 
produced in an extremely short space of time. 

Note on Huizinga's Experiments on Aliogentsis, by Dr. Burdon- 
Sanderson. 

Under the title of a “ Contribution to the Question of 
Abiogenesis,” Prof. Huizinga has very recently published 
(Pfliiger’s Archiv. vol. vii. p. 549) a series of experiments which 
deserve notice as constituting a new and carefully worked out 
attempt to support the doctrine of spontaneous generation. 

Prof. Huizinga begins his paper with the words Malta renas- 
centur qua jam cecidere, using them as an expression of the recur¬ 
ring nature'of this question. He then proceeds to say that he was 
induced to undertake his inquiry by the publication of the well- 
known work of Dr. Bastian (whom he compliments as having 
awakened the exhausted interest of physiologists in the subject), 
Iris special object.being to repeat the much-discussed turnip- 
cheese experiment. 

Everyone knows what Dr. Bastian’s observation is. It is 
simply this, viz. that if a glass flask is charged with a slightly 
alkaline infusion of turnip of sp. g. 1015, to which a trace of 
cheese has been added, and is then subjected to ebullition for ten 
minutes and closed hermetically while boiling, and finally kept 
at fermentation temperature, Bacteria develop in it in the course 
of a few days. This experiment has been repeated by Huizinga 
with great care, and the accuracy of Dr. Bastian’s statement of 
fact confirmed by him in every particular; yet notwithstanding 
this he thinks the evidence afforded by these results ill support 
of the doctrine so inadequate, that he, desiring to find such 
evidence, has thought it necessary to repeat the experiment 
under what he regards as conditions of greater exactitude. 

Huizinga’s objections to Bastian’s experiment are two. First, 
that when a flask is boiled and closed hermetically in ebullition, 
its contents are almost entirely deprived of air, and (2) that cheese 
is a substance of mixed and uncertain composition. To obviate 
the first of these objections, he closes his flasks, after ten minutes 
boiling, not by hermetically sealing them, but by placing over 
the mouth of each, while in ebullition, a porous porcelain plate 
which has just been removed from the flame of a Bunsen’s lamp. 
The hot porcelain plate is made to adhere to the edge or lip of 
the flask by a layer of asphalt with which the edge has been 
previously covered. Tlie purpose of this arrangement is to 
allow air to enter the flask, at the same time that all germinal 
matter is excluded. It is not necessary to discuss whether this 
is so or not. 

To obviate the second objection he alters the composition of 
the liquid used : lie substitutes for cheese, peptone, and for 
turnip infusion, a solution containing in a litre of distilled 
water;— 


Grape sugar.25 grammes 

Potassium nitrate.2 ,, 

Magnesium sulphate ....... 2 ,, 

Calcium phosphate.0-4 ,, 


The phosphate is prepared by precipitating a solution of cal¬ 
cium chloride with ordinary sodium phosphate, taking care that 
the chloride is in excess. The precipitate of neutral phosphate 
so obtained is washed and then added to the saline solution in 
the proportion given. On boiling it is converted into soluble 
acid phosphate, and insoluble basic salt, of which the latter H 
removed by infiltration. Consequently the proportion of phos¬ 
phate in solution is less than that above indicated. 

To the filtrate, peptone is added in the proportion of 0'4 per 
cent. 

The peptone is obtained by digesting egg-albumen at the tem¬ 
perature of the body in artificial gastric juice made by adding 
the proper quantity of glycerin extract of pepsin to water acidu¬ 
lated with hydrochloric acid. The liquid so obtained is first 
rendered alkaline by the addition of liquor sodcc, then slightly 
acidulated with acetic acid and boiled. The syntonin thus 
precipitated is separated by infiltration from the clear (liquid, 
which is then evaporated to a syrup and poured in a thin stream 
into strong alcohol, with constant agitation. The precipitated 
peptone is separated after some hours and washed with alcohol, 
and redissolved in a small quantity of water. The solution is 
again precipitated by pouring it into alcohol in the same way as 
before, and the precipitate washed and dried. 

Flasks having been half filled with the liquid thus prepared 
(in 1,000, 2 each of nitre and Epsom salts, a trace of phosphate 
of lime, 25 parts of grape sugar, and 4 parts of peptone), each is 
boiled for ten minutes, closed while boiling, with the'earthenware 
plate as above described, and placed as soon as it is cool in the 
warm chamber at 30° C. The experiment so made “gave, without 
any exception, a positive result in every case. After two or 
three days the fluid was crowded with actively moving Bacterium 
termo.” 

The readers of Nature are aware that in June last ^published 
a repetition of Dr. Bastian’s experiments with a variation not of 
the liquid but of the mode of heating (seeNATURE, vok viii., p. 
141). Instead of boiling the .flasks for ten minutes^over the 
open flame and closing them in ebullition, I boiled them, closed 
them hermetically-, and then placed them in a digester in which 
they were subjected to ebullition under a pressure of two inches 
or more of mercury. The result was negative. There was no 
development of Bacteria. 

Since the publication of my experiments Huizinga’s have 
appeared. His result, regarded as a proof of spontaneous genera¬ 
tion is clearly not superior to Bastian’s. The substitution of a 
soluble immediate principle for an insoluble mixed product like 
cheese, and the use of a definite solution of sugar and salts 
are not material improvements. The question is not whether 
the germinal matter of Bacteria is present, but whether it is 
destroyed by the process of heating. Consequently what is 
necessary is not to alter the liquid but to make the conditions of 
the experiment as regards temperature as exact as possible. In 
this respect Huizinga’s experiment is a confirmation of Bastian’s 
and nothing more. 

I have recently repeated it with the same modifications as 
regards temperature as those employed in my repetition of the 
turnip-cheese experiments. The result lias been the same. In 
all other respects I have (followed the method described by him 
in his paper. 

I have prepared the solution of salts, grape sugar, and peptone 
inexact accordance with his directions. To obviate his objection 
as to the absence of air, I have introduced the liquid, not into 
flasks, but into strong glass tubes closed hermetically at each end 
and only half filled with liquid, the remainder of the tube con. 
taming air at the ordinary tension. Each of these tubes, after 
having been subjected to the temperature of ebullition under two 
indies of mercury for half an hour, has been kept since Septem¬ 
ber 10 at the temperature of fermentation (32° C.). Up to 
the present time, no change whatever has taken place in the 
liquid. 

As a control experiment I opened one of the tubes immediately 
after boiling, and introduced a drop of distilled water. It became 
opalescent in twenty-four hours. 

In conclusion let me observe that I still maintain my resolution 
to take no side whatever in this controversy. I do not hold 
that spontaneous generation is impossible. I do not regard 
heterogenists as scientific heretics. All I say is, that lip to the 
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present moment I am not aware of any proof that they are 
right. 

On the Electrical Phenomena which accompany the Con¬ 
tractions of the leaf of Dio nee a muscipnla , by Dr. Burdon- 
Sanderson. 

It is well known that in those structures in the higher animals' 
which are endowed with the property of contracting when stimu¬ 
lated—viz., nerve and muscle—this property is associated with 
the existence of voltaic currents which have definite directions 
in the tissue. These currents have been the subject of very 
careful observation by physiologists. They require delicate in¬ 
struments for their investigation, but the phenomena dependent 
on them admit of the application of the most exact measure¬ 
ments. The constant current which can be shown to exist in a 
muscle is called the normal current. The most important fact with 
reference to it is that it exists only so long as the muscle is alive, 
and that it ceases during the moment that the muscle is thrown 
into action. Other characteristics of the muscle currents were 
referred to, which we have not space to mention. 

In certain plants said to possess the property of irritability, 
contraction of certain organs on irritation occur which strikingly 
suggest a correspondence of function between them and the 
motor organs of animals. Among the most remarkable are 
those of Drosera and some other plants belonging to the same 
natural order, particularly the well-known Venus’ Flytrap 
(Diomxa muscipnla). The Sensitive Plant, the Common Monkey 
Flower, the Rock Cistus, afford other examples. 

Strange as it may seem the question whether these contractile 
movements are accompanied with the same electrical changes as 
those which occur in the contraction of muscle and in the 
functional excitation of nerve has never yet been investigated by 
vegetable physiologists. Mr. Darwin, who for many years has 
devoted much attention to the animal-like functions of Dionnea 
and Drosera, kindly furnished pbnts for the purpose of the 
necessary experiments, which have been made by Dr. Sanderson 
in the laboratory of University College, London. The result 
has been that the anticipations he had formed have been con¬ 
firmed as to the existence of voltaic currents in these parts, and 
particularly in the leaf of Dionrea. By a most remarkable series 
of experiments (which will be published subsequently) made with 
the aid of Sir \V, Thompson’s galvanometer, he has shown that 
these currents are subject, in all respects in which they have been 
as yet investigated, to the same laws as those of muscle and 
nerve. 

On Physiological Researches on the Nature of Cholera , by Dr, 
Brunton. 

Without entering into the question of the nature of cholera 
poison, the writer regarded it as probable that its effects might 
be counteracted in the same way as those of other^ poisons— by 
appropriate antidotes. lie supposed that if a poison could be 
found having a similar action to that of cholera, an antidote to 
the former might prove a remedy for the latter. The condi;ion 
of cholera collapse has been attributed by Barkes and Johnson 
to contraction of the vessels in the lungs, and their theory is 
generally adopted. The writer fround that muscarin—ail alkaloid 
derived from a species of poisonous mushroom caused contrac¬ 
tion of the vessels of the lungs and some of the symptoms which 
are counteracted by atropia, It therefore seems probable that 
atropia might be useful in cholera, and in fact an American 
practitioner has recently emplojed large doses of it with success. 
The fact that nitrate of amyl, which also relaxes the pulmonary 
vessels, is useless as a remedy in cholera, as well as the absence 
of distension of the right side of the heart in cholera patients 
during life, shows that Barkes and Johns on’s theoryis imperfect, 
and that one of the most important conditions in cholera is 
active dilatation of the large veins in the interior of the h°dy. 
The condition might be relieved by digitalis. The effect of this 
poison was at once observed in cholera. The rice water ^stools 
in cholera were stated to have exactly the same composition as 
the fluid secreted after the division of the intestinal nerves m 
Moreau's experiment, and the profuse secretion from the intes¬ 
tines in cholera was therefore attributed to paralysis of some of 
the intestinal nerves. Injection of Epsom salts into the intes¬ 
tines also produced a profuse secretion, though this might be due 
to irritation and not to paralysis of the nerves. This 15 les¬ 
sened in the least by atropia, and it seems therefore probable 
that atropia will not prove a perfect remedy for cholera. Dr. 
Brunton is still endeavouring to find a remedy which will arrest 
this secretion. 


On the Movements of the Glands of Drosera, by Alfred W. 
Bennett, F.L.S. 

The peculiar movement of the glands which cover the margin 
and the upper side of the leaf of the Sundew has often attracted 
the attention of botanists. The observations were all made on 
the commonest species, Drosera rotundifolia . 

It should be noted in the first place that the glands of Drosera 
are in no sense hairs, i.e. cellular expansions of the epidermis 
of the leaf. They have been shown by Groenland and Trecul 
to be an integral part of the leaf itself, penetrated by a fibr'o- 
vascutar bundle with spiral threads (in other words by a vein or 
nerve of the leaf) from one end to the other, and even furnished 
with stomata on their surface. They terminate in a pellucid 
knob within which is found their peculiar viscid secretion. 
Under a low magnifying power this secretion may be seen col¬ 
lected about the knobs, and stretching in thin glutinous strings 
from one to another. The secretion has probably an attraction 
for flies and other small insects, as, if the plant is examined in 
its native bogs scarcely a leaf will be found in which an insect 
is not imprisoned, and one leaf will very often show as many 
as three or four. The experiment was made of placing a very 
small insect, a species of Thrips, on a leaf at that time quite 
unencumbered beneath a low power of the microscope. Im¬ 
mediately on coming into contact with the viscid secretion 
it made v'gorous efforts to escape, hut these efforts only seemed 
to entangle it all the more deeply. The contact of the insect ap¬ 
peared to excite a stronger flow of, the secretion, which soon en¬ 
veloped the body of the animal in a dense almost transparent slime, 
firmly glueing down the wings, and rendering escape hopeless. 
It still, however, continued its struggles, a motion of the legs 
being still clearly perceptible after the lapse of three hours. 
During all this time the insect was sinking lower and lower down 
*mong the glands towards the surface of the leaf, but only a 
slight change had taken place in the position of Jhe glands 
themselves, which had slightly converged ro as to imprison it 
more completely. But after the struggles of the prisoner had 
ceased, a remarkable change took place in the leaf. Almost the 
whole of the glands on its surface and its margin, even those re¬ 
moved from the body of the insect by a distance of at least 
double its own length, began to bend over, and point the knobs 
at their extremities towards it, though it was not observed that 
this was accompanied by any increased flow of the secretion from 
them. The experiment was made in the evening; and by the 
next morning almost every gland of the leaf was pointing to¬ 
wards the object in the centre, forming a dense mass over it. 
The sides of the leaf had also slightly curved forwards so as to 
render the leaf itself more concave. The nearly allied Venus’s 
Fly-trap, ox Dioncea muscipula of the United States, which ^im¬ 
prisons flies by a much more sudden motion of the sides 
of the leaf, collapsing when irritated on the^ upper surface, 
is said to digest and absolutely consume the insects thus en¬ 
trapped. What becomes eventually of the prisoners of the sun¬ 
dew, my experiments have not been carried sufficiently far to ascer¬ 
tain. It vpll be seen that the most singular feature in the pheno¬ 
mena here described is that the motion of the greater number of 
the’glands did not begin till after the insect had become compara¬ 
tively motionless ; and therefore it is very difficult to attributed 
to the excitement caused by the struggles on any “contractde 
tissue” at the base of the glands, an explanation which has been 
offered for the sudden and rapid motions of the stamens of 
Berheris or the leaves of Mimosa. It is also quite certain that 
the impinging of raindrops on the surface of the leaf causes no 
similar motion, a peculiarity similar to that which Darwin 
has observed in the case of the motions. of tendrils and 
of climbing stems. In order to determine what share 
in these motions of the glanns was due to the organic nature of 
the substance imprisoned, and to its power of motion, the fol¬ 
lowing experiments were also made :—A small piece of raw 
meat was placed on another leaf similar to the first. No imme¬ 
diate change was observable, and no increased flow of Jim se¬ 
cretion ; but after the lapse of a few hours a perceptible inclina¬ 
tion of the more distant glands towards the object took place. 
The next morning the piece of meat was found, like the fly, 
sunk down on to the surface of the leaf, with almost the whole 
of the glands converging towards it and above it in just the same 
manner. The changes here were therefore perfectly of the same 
kind as in the case of the fly, though apparently somewhat 
slower. After the lapse of twenty-four hours the piece of meat 
appeared decidedly lighter in clour ; hut an accident prevented 
the process of digestion being further traced. On other leaves 
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were placed a minute piece of wood and a small piece of worsted : 
and in neither of these cases was the least change perceptible 
after the lapse of a considerable time in the position of the 
object, nor in that of any of the gtan Is, either those in contact 
with it or the more remote ones. It would appear, therefore, 
that the organised structure of the fly and of the piece of raw 
meat had some power of exciting this motion which is not 
possessed by matter of a different description^ 


SCIENTIFIC SERIALS 

Po^cniorff's Annalvi der Phynk uni Chemic , No. 6, 1S73.— 
This number commences with a paper by M. Seebeck, on the 
nntion of sound in bent and branching tubes. lie finds, amorg 
other things, that the gradual bending of a tube has little effect 
on the size of wave-length, but if a tu*>e be suddenly bent to an 
angle, the sound-motion is considerably affected ; V would seem 
that the motion of the air-particles did not suddenly alter in 
direction with the tube.—A series of experiments on the electro¬ 
motive and thermo-electric forces of some metallic alloys, 
on contact with copper, is detailed by M. Sundelt. The 
alloys examined were bismuth-tin, bismuth-antimony (in 
various proportions), and German silver; the method em¬ 
ployed in the case of electromotive force being that of Edluud, 
based on the fact, that a galvanic enrrerP, passing through an 
electromotor, produces in it, proportionally to its electromotive 
f urce, an absorption or production of heat, according as the cur¬ 
rent is in the same direction as that of the electromotor, or con¬ 
trary' to it. The alloys, like the pure metals, have the same 
order in electromotive as in thermo-electric series ; and it appears 
that the proportion of thermo-electric to electromotive force is 
constant, and equal to that for the combinations iron-copper, 
and copper-bismuth. Comparative experiments on various 
pyromttric methods—'air thermometer, expansion of «olid bodies, 
calorimeter, dissociation of a compomd, and electrical re ist- 
ance, lead M. Weinhotd to a preference for thela?t (or Siemens’), 
as the most reliable. The calorimeter, properly used, also gives 
pood results.—M. Lorenz, of Copenhagen, furnishes a new de¬ 
termination of the electrical resistance of mercury, in absolute 
measure. lie attributes the discordance in previous results to 
the employment of induced currents, of variable strength, and 
he adopts an ingenious method in winch a constant electro¬ 
motive force without current, is applied. The result of five 
experiments is 1 mercury unit = 0*9337 Ohm’s unit, or the 
mercury unit.equal to 0*9337. io 10 ab-olute units—Of tire re¬ 
maining paper* we may note one by Kohlrausch on the electro¬ 
chemical equivalent of silver, and mineralogical notes on wolfram, 
and on a new mineral, ardenite. 


SOCIETIES AND ACADEMIES 
London 

Royal Horticultural Society.—General Meeting, Aug. 20. 
—W. A. Lindsay, Secretary, in the chair.—The Rev. M. J. 
Berkeley said Iverson’s seedling gooseberry, a fine variety which 
gained a first-class certificate at the last meeting, turned out to 
be not a garden seedling bat one originally taken from a common 
hedge in the neighbourhood of Peterborough. Tnis was not a 
solitary instance of a fine variety of fruit being foun 1 in such 
places—the Bess Pool apple having been discovered in a planta¬ 
tion at Nottingham. Air. Berkeley then alluded to a disease of 
the crocus very destructive to the gladiolus, and which also 
attacked the saffron crocus and the narcissus; it was first 
described by Montague under the name of Tacon. He concluded 
by remarking that vegetables treated with sewage were apt to be 
much deteriorated in flavour. 

Sept. 3.—General Meeting.—Dr. Kellock in the chair.—Ad¬ 
verting again to the subject of Tacon in the Gladiolus, the Rev. 
M. J. Berkeley was inclined to attribute it to ** sunstroke.”—A 
bunch of grapes was exhibited from the parent plmt of the 
Hampton Court vine ; it da'ed from 1761. —A fungus (Ixnlinus 
lepideits) was sent by Sir Gilbert Scott, from the roof of a c&ureh 
at Croydon. 

Paris 

Academy of Sciences, Sept. 15.—M. Bertrand in the 
chair.—The following papers were read :—An answer to Father 
Tr-Oyhini’s last jiytc, by 31 , Faye. The author replied to the 


objec ions raised by the Italian observer to the cyclonic theory 
on the ground of the appearance of prominences where there 
are no spots. M. Faye considered that the pores, which are 
vertical cyclones, are the cause of the circulation of the solar 
hydrogen, and hence of the prominences. He also replied to some 
objections relating to the direction of the circular motion in 
cyclonic spots.—New researches on the analysis and the theory 
of the pulse in normal and abnormal states, by M. Bouillaud. 
The author announced the discovery of a secondary beat in the 
pulse, which he ascribe 1 to a contraction and expansion of the 
arteries themselve*.—On choleraic dejections as agents in the 
propagation of cholera, by M. Cli. Pellarin.—On the changes of 
form exhibited by Comet IV., 1873, by MM. Rayet and Andre. 
—On the movement of an (da-tic’ wire one end of which has a 
vibmtory motion, by M. E. Mercardier.—On the products of 
the oxidation of meteoric iron* and a comparison of them with 
the terrestrial magnetites, by M. S r an. Meunicr.—Process for tha 
preparation of a new aniline red, by M. E. Ferriere. The new 
colour is prepared by acting on acetate of aniline with ammo- 
niacal cupric by bate, and then saturating with sulphuric acid. 
On concentration ammoniac sulphate is deposited, and the 
colour remains. It is a purple red. 

Sept. 22.—M. Bertrand in the chair. —On the chairman taking 
his seat, he at once proceeded to announce the deaths of M. 
Coste, of the Secri -n of Anatomy and Zoology, and of M. 
Nelaton, of the Section of Me Heine and Surgery; and to ex¬ 
press in a few words the sorrow of the Academy at the grievous 
loss it had thus sustained. At the conclusion of the chairman’s 
remarks. M. le Baron Larrey at once proposed that, to mark its 
sense of the double loss, the Academy should not hear any 
papers at the meeting, and tint the correspondence only should 
appear in the Comftes Rend us. The following papers were ac¬ 
cordingly printed :—Thermic researches on the condensation of 
gases W solids 1 —continuation : absorption of hydrogen by pla¬ 
tinum-black, by M. P. A. Favre.—Certain observations on the 
winged form of the Phylloxera vasfalrix in connection with the 
propagation of the insect, by M. Max. Cornu.—On the proper 
time fur the application of the submersion treatment to vines 
tainted by Phylloxera, by M. L. Faucon.—On the proportion of 
carbonic anhydri le in atmospheric air, and on its variation with 
iheallitufle. byM. P. Truchot. The author finds that the quantity 
of this gas diminishes as the altitude increases.—On coralline, by 
M. Commaille.—Note on a meteorite with a phosphorescent 
train seen on the night of September 28, 1873, ky M. Chapelas. 
—The second part of M. Mercadier’s note on the movement of 
an‘elastic wire, one end of which is endued with a vibratory 
motion. 


BOOKS RECEIVED 

English.—C entrifugal Force and Gravitation : Join Harris (Supplement 
A.)-—Halt Hours with the Microscope. New Edition (Haruwicke) — 
Zojlo^ical Record, Vol. viii, Edited by Prof Newton (Van Voor>t). —Chap¬ 
ters on Trees: M. and E. Kiroy Cassell).—The Amiteur Greenhouse and 
Conservatory: Shtrley Hibberd (Graombrid^e)—Proceedings of the 
Literary and Philosophical Society cf Liverpool, Vo!, xxvi. (Longmans).— 
A Discourse on the Pursuit of Truth : A. Elley Finch (Longmans). 

Foreign.—M icroskopischc Physiographic : II. Koscubusch (Williams & 
Norgate). 
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